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(54) OBJECTIVE LENS FOR periphery has refractive power corresponding to the 

RECORDING/REPRODUCING DATA IN/FROM optical information recording medium having the thinnest 
OPTICAL INFORMATION RECORDING MEDIUM transparent substrate out of the plural optical 

information recording media. 

(57) Abstract: 

COPYRIGHT: (C)1997,JPO 

PROBLEM TO BE SOLVED: To obtain a structijre 
capable of suppressing loss in light quantity as much as 
possible and easily moldable in an objective lens for a 
finite conjugate type optical system capable o1 
recording/reproducing data in/from optical disks having 
respectively different substrate thickness by one pickup. 

SOLUTION: The recording/reproducing objective lens 2 
having positive refractive pov^er for converging light 
from a light source 1 on the information recording faces 
3. 4 of plural information recording media tinrough their 
transparent substrates is a finite conjugate type and at 
least one lens face is constituted of three or more 
annular zonal lens faces around an optical axis so as to 
converge light rays on the information recording faces 
of plural kinds of optical information recording media 
provided vAth transparent substrates having respectively 
different thickness. Adjacent annular zonal tens faces 
out of three or more annular zonal lens faces have 
different refractive power have respectively different 
refractive power values, the boundary part of at least 
one annular zonal tens has a level difference and the 
annular zonal lens face arranged on the outermost 




(19)B*S4^?F/T (J P) (12) ^ II 4^ ^ ^ (A) 



#^¥9-197108 

(43)^01 B 9 ^ (1997) 7 ^31 B 



(BDintci.* mm^ jfp^im^n f i msm^mf 

G0 2B 3/10 G0 2B 3/10 

13/00 13/00 

G 1 1 B 7/135 G 1 1 B 7/135 A 





-20644 




000001270 










(22) mis B 


iFdfe8^(1996) IH12B 












aim 9ut 








j*Cg^A£^?frSJt|>r2970#Jft 














(74) A 


^fii± &m sjs (n2€) 



(54) mmozm ytmm^m^<Dmss^:t5^Tsy^ft^n^m^mu>x 



C57) ['^^rjl 

U > X i5 ± <^ (7> 4- ^ ^ IJ^J ^ ^ -f -5) 

mmzn^^Lfzm.vx-h^-^-^h. 




C2) 

1 

^ ^ ^ '^ts ^ -r ^ rs M CD le^^iK n 

^ <5C> ^ ^ ^ rpi ^ ^ -r ^ <7) -[15 ^ =d ^^-f^ 60 

W^ffl^lJS^fS:^^^ U > Xo 20 

lit:® L7t:i2qb vXS^iiv.hes^'ftf^U >X®EZ J: 

XM J: t 7lc:l?.a!lt'^,'li Lrv^^J^#Si5c7)g:^7j^, fjj^ 

m^mn^vyx^ 

>X® J: ^3 ^.'^jm^Uz^^.X^X'^^ 7^i^^'^<Dm.^±K 

19 ^9^W^t^b >Xll<75n.'^ffilJ^''*r;?4:^U >XL5](7)Tj^Bi5 

<t <>/ 1 \t m-^'m^)^'i^mn^uyx, 

r , -;t#«g (7):.^'-;f?t^ u > x-^^^nmrni^^^ u > 
XM J: h^mrdBmmiz'^ih Lx^^^ 

i: ^ -5. H^^m 3 <0 7t-lt1$ftHE-^l^#<75fcl3^:te J: O'V f ;t: 



#Pa¥ 9-197108 

2 

im^Kms] ±Hci^^u y x<DitMmizmLrzi' y X 
^^mcD^'^^iy y XMi^^Hmm^^^i^ vxMi i »7 1 

U>Xo 

im^^.l 0 1 ±de^-m^>X<7)^?&;Mit:ij L;t:b > 
X IS (7> ^ ^ ^ ^ ^ u > X igj (t:) 1^ ^ ^ ^ t : i5 V > 

nmm(7>^-'^mi'y xmi)^itmm<D^-^^i. yxm 
X y) i^^Mniz^thLx:>^m^^(r>f^m7)'. m'o^n 
^'^v^i^yxm<r>^\.mm^^^kuyxm(^rmm^f^X' 

rzim^^m^m^^i^mM^iou y x^ 
im^yrn i] ±mn^\- y x<Dm^'^mmmum.L 
tz vyX'm<r>^-^^^-t^i^^'^vyXm<r>m^mi&\.z 
i^-^T, it^m(ni(^^^')(k\. y xmii^9Vmm^^^v y X 

mxn i^\'^m^nmmiz^i^Lx^^:hm.^u<n^^_i)<^ 

^ b > X o 

tzvy xwioy^-^^^ti-th^'m^x- >X[fnioi^#-2E5>{- 
m.K\L'B^i^(r> -^m ^xi//tfz\tn'iLm'4^m. ^<'^m w 

U >Xo 
[ 0 0 0 1 1 

[mm±-<7)mmym] ^^m\t. 1^-^^-:^^^: t'<z)±mt>- 
h<Dit^~^^iimmwL^ft^Lxmm'fdmm\iz^±'t:h 

[ 0 0 0 2 1 

^f-^.. ^mtw±t<omm(oit'^7h^^Va ) x< 
tz'ytvi^i:^\'\'!^vyx\zx^XF^^<^B^<o^mm^^'^ 
z(DMim.m^\^X'mm.'c-j vizx^xw^^r^xK 



C3) 

3 

[00031 wOj:? ^miat: -7 ^ T y itifeU 

xn^'f-i> X ^ iZLX^^^^o *^vWiO. 6mmi?c75^ 
ISfflt. 1. 2mmf^<DmUm<7y2m<r>m^}:fy^Ty 

'Ait(7^^^^0. 6mmI?^tStl. 2mmf?^^ti^t 

fo-f ^Tfexrn-y h t Lxmnui^miz^it^^^-nmi^ 20 

10 0 0 4 ] :4^f&f!f!:^(i5fct-. —r:><r>dy^ry^X'^^ 

^ ^ va X 

O J5 ^ O ^ { I fig^ :g ^ 1 1 J2> 1^; p > X CO ;S tFf ^ ^ ^ 1 1 
Tt:^ 30 

ti^^U^ 'J > U>XCI JioT^fTTfei^ii: ?nTv^>£> 

^X-scoA^^T^f^liCTlc:^)^'^^^^!^^?^^^^/^*^, it 
:^u>Xc07t^tc¥^fj5:ffiT|t^^nf^g:^T(i, IS;^ 40 

[ 0 0 0 6 1 

<otm}iLV'/'ttz\mikmjcmu>x\t. mwz^hx 



9 - 1 9 7 I 0 8 

4 

t i^~:^<D\.> xmii'it^^^\^'bt Lfz 3 oj-iiiiT) 

^4^l'>XMOo^f;f^>^^^t^U>XMIi^?-l--6S4^ 
t <!: (> tc. Sn^tcl^ts^<s,^^;i^u >X® 
li ±rdll ^ CO ^ 4- ^ ^ ^ ^ >^ ^ ^ CO Tt^W^rd^ 

3 2 7 8 8 2-§-) o ^^7).'i^.4-^liirr/j^^i-^^^c05^ 

^ M 60 Tt-m^ies^^e^ n -r n (I o ^ r ^i^iffi le^;^ 
®±tc^^-f ^ J: ^ {z Lfz t or-^;6o 

[ 0 0 0 5 ] 

UiJ'.^TIi, > XM:i^-;\:?l^{iii|t7)[Mt-B^ $ tLT 

\- > Xmco'^^^^it^tX'^B: Lfzm<DmAL\z^\i U 

> x<Di^.^<7y±mM^:/^t±mi&0: A i^xT <7y ^'J^ % ^ m 

• - -0 

'M^d:< t h-yj^U > Xi^7^<^Wt'P'L^t Lfz3^i;X± 

(Ti^^^u > xmizx n m^^ti/zmu > xx^ o . ^ 
3 '^\':x±(o^'^^u > xm<Do ^[^^ ^n^-w^^u >x 
mitm^^' ^mrrti ^Hi-t i> 1 1 hiz^ s^s^uio-^^f? 
Viu> xm<7ya^^^^ < t i, i ^(^m^f^it^mxii^j: < is 

^ ([I] 1 CJo'v^r l±^i^,^^1?fl52|^ilD 3 ) (Z^iBL/^^ 

[ 0 0 0 7 1 X(Dn^-i^i.> xwiizx 

tLTv^^siii, jt'imuzm Lfzu>xmtfz\tinw, 
%^w^mm\zmLtzl^> xmx^-DX X < . ^:b'^^nyt'iW, 
i^^'^m^mi.zm Ltzni^ >xm'c*ot t x-^^o 

$-^t;£>5^'7l7;bcU >Xllj<75J^^gfl5>t::fov^Tli, 

<r>-^^^u > xmt^^mm^^^i' > xm X *) t^?isft5i 

im~^nX'^ f? . j^U^I-.^SIISgo^^ffVtfeU >Xigi;5*7t#ffiIj 
(r>^'^^U> XmX 0 t^il?.1iti?;^tfi L-Cv^:2>ii-f^^c7) 
g^^li. KO^T-*&^4^P>Xffico$^t.JS]{3fj:^^t^U>X 

wi<^Ti^^]!LmxmifT ^fifzytn t iii^¥nx^:i>z t 



5 

[ 0 0 0 8 J ^'.ri^i^ > xmi)^rimcmmm<r)m'c^:^> 
mt ^HX'^^^m^it. ±Mm(r)m. mnmmmm<nm 

1 0 0 0 9 ] 

i^\fi>zti)^£^mt^j:z.c nm^i^yxmnpr^ < ti> 
nmu>X(D 1 m^tm^SL-ti*:! txum^m^-t^z t 

^"m-muyxmtLx i.X'^^t^. mxmxi± imi<nj3i}^ 
^< . ^t^i:^ n mn-^ ^^m-^iti^mizmh^'t ^ z t:^' 
mt Lv>o 

[ 0 0 1 0 1 EI 2 izii'.^xit. 'ytmm]<r>^^'^]^>xm 
io -.^ r . mm^mmn^mmiznjz^T ^ -ytu m(r>-^^'^ 
u > xm a -^^^mm'^^mu > xm b x o i^itMmz^ 
thLx^^>^m.^^<D^^^m2 (A) , (B) {z^±m 
.^LTv^^T^s, 112 (A) o\z^mt'ycmiz^^n^^ 
m cxM^SL^tix'^^^m-^izitwcLx . m2 (B) (dx 
'>iz^^mi:xmytt-^rf^j:mQ' tr^^ ^ 1 1- i o . 

-^Mjtr^n mhL^{zu> xm^'Mm^^^mm^^i^ 

[0 0 11] 113 u(±, ^"^fstrnm^mmizMm-r^it 
^m<D^-^'^.uyxm a t<'ttiizm^itnm<7^m^^u 
>xmb xy) i^-ytMmiz^a^Lx^.-7^^^^<n^m^m 

3 (A) , (B) izVu^MTT^LX^^^httK lEI 3 (A) <r> 

X n izWc.i^i)^itmz-^r!^^m c xi^^ht^nx^.^^^^. 
mi^'k^\^tz^^di,z^'.^x\t. xm^^^t^cmx^Km 

LT^-^4-ife7t^^^^o wti^Ill3 (B) (DXnXZ^^ 

^Ltz±\tm^mtmizm^-f. ±^m^^^m±^'^ 
10 0 1 2 1 HI 4 uli. m^t^mwm\,zMWL^ ntz^^ 

n<n-^'^^k U > X [fn a ;^i<H.'?3iSiI.^?T?t^ 1^ > X"rfn b J: t 



C4) #r4]¥9 -19 7 10 8 

6 

(A) . (B) i,zW::'Xm7r^LX'.^^7)\ (34 (A) <dx 
n izWimi)^'Jtmz^Vr^^'t& c -cBnSc:$^ixr*v^^J^i>, - 

wUAt-j-i-S7^»i7tS«-J<t I2l4 (B) <D X o 

\z^^m^imitt^VfKiimc' \z'r^zt\zx'n. it 
^mik^^^iii.'r^tttiz. ^m:^-h<Di' >xmhL 
t^^^ t^^^'saihL^izv y xm^'^T^^^^^^m^^ 

[0013] [15 tiii. mmmmmmiz^^^fitz^^- 
u > X sj t ; is ^ r , ^3m}itmMi~BzmmizMm'4'^±^ 
ID m(o^^^i-> xm ai}<'^ti^zmh^mm<D^^^u> 

^ms (A) . (B) iz&xm^^Lx^^i>o 

7t-l:Jfi-:jc(7)tJ!ArM±[E 5 {8} (omi^z^^u ^ ti^^-^t 
t2£?^Ftf c ' t-f-^c: t^i^M^ Liy^TlJ^. 

yx^^^i- z ti)mL< . mth-^fzt Lx hu>xm 

It^BLXLt ^ fzit>. ms (A) cT^^tivu-^tz^ftC- 
(D±iWM(Dm^i>'^^ ii i^ai ^Sil't [S fSiJ CO M ;!>^ ^ 'm^t^ u > X 
20 t ? tiT'.^^±&frt; t l^ifctr^fe^o 

[0014] 

\^ > X ^ m'^^tzyti'B^w~^mm^<Dn^mi6 X z/y t tziiv^ 

±mM^\^ >X\,z:^^^X . ^<nv >XLfu tiSt£^:h./^te 
-r^^v y x^^<D^^,^<nyi^^^m^i'^ 7^ - h\z X o . ^ 

JrttOfST^^CT L ^ ^ r i: ^n^^nz^mt-t 7^ Z ti}^ 

ttj 5^ o 

[[liS^7)f?nm4'^w>J3 

30 [1^1] ^^km(^n^^'^(r>m^j^m'k-^-'ri>-^mm^mn 

I? ^ Mi to Tt ^ <7) ^ ^ li ^ ^ o 

[LS12] ■•^^m<?:>'4im^i^mnv^i-y X{zi6'.^x. ^.m 
mmnmmmizM^z^-t 7^'yfmn<D^^^:\. y xm a i}<9\^ 
mnm'i^f^i^ yxm b x^ i>^mmiz^a',Lx-.^i>m¥?- 
^co^^^^-t ^itmm<Di^^f^u y xm<Di'^m<nm.m 
mx^z>o 

ms] ^^m<D:^mm^mn^i^ y X[zi6:^x . 
m^numm \.znm^^ itn is^ <7) t^c w > x ^ a 

40 ixizM7^itnm<n^^^v y Xm b X^ i^':ltWMiz^\i^ 
LX^.^^m.^U(D^9i^^'^'r h-'JtWM<Dtf^^'m\^ y Xm 
<7)f^ffl(75^^lir*^^o 

[114 1 ^^^(75^[5R^^^^i^x=m u >xtciDV-r. 
mnwunmizn^'t ^±m^(ni^'^^^^ y xm a 
mm^^^]^y xmb x ^ i,mmt^mmm\zm\!i^Lx:- 
^^^^(D^^m^^-^hmmzmmmizf^^^ixfz^^ 
i^j^i^y xm<r>i^m<rym.mmx^ho 

m\b \ •^^m<D^m-m^mnmi^yx\z^^.^x. -mm 
m'nnm^miznm-t 7^itmm<n^'^^\\^ y xm a 
50 fi\.zM^^itmm(n^-^')(Kv y xm b x^ i^\'nn\\zmmm 



* 

7 

1 1 




^f-RfW 9-197108 

8 

2 U > X 3 



if 

!^m'^ 9-197108 

[US] 




